Thinking outside the pyramidal cell: unexplored contributions of interneurons and neuropeptide Y to estrogen-induced synapse formation in the hippocampus.
Since the first finding that 17beta-estradiol (E) can regulate CA1 pyramidal cell synapse formation, subsequent studies have explored many potential E-dependent mechanisms occurring within CA1 pyramidal cells. Fewer studies have focused on E-dependent processes outside of the pyramidal cell that may influence events activity of the pyramidal cells. This review considers hippocampal interneurons, which can potently regulate the excitability of simultaneously firing pyramidal cells. In particular, we discuss neuropeptide Y (NPY) expression by these interneurons because our published findings show that NPY expression is increased by E in a subset of interneurons which coincidentally exhibit E-regulated increase in GABA synthesis and are uniquely situated anatomically such that they may regulate synaptic activity. Here we review the role of different phenotypes of CA1 interneurons, and we propose a model in which E-stimulated NPY gene expression and the release of NPY by interneurons inhibits glutamate release presynaptically and alters glutamate-dependent synaptic events in the rat hippocampus during adulthood.